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South Dakota State University 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment Station A. s. Series 66-24 
STUDIES ON SUPPLEMENTING BARLEY RAT IONS FOR GROWING-FINISHING PIGS 
R. w. Seerleyl , J. w. McCartyl and Albert Dittman2 
In north central South Dakota , barley is more readily available as a fee d  
for swine than is corn . A number o f  studies have shown that barley e ither as 
the only grain or as part of the grain in swine rations supports sat i sfactory 
growth .  Barley has higher protein content than corn but also greater fiber 
content . Like all cereal grains , it is considered low in both minerals and 
vitamins , and supplemental prote in is usually recommended. 
A series of trials using barley as the only grain in rations for growing­
finishing swine have been conducted at the Experiment Station's North Central 
Substation , Eureka . General results of these trials have indicated that pigs 
fed barley in pelleted form gaine d more rapidly and efficient ly than pigs fed 
the same rations in meal form . Increased gains and feed efficiency, howeve r ,  
were not sufficient to offset the extra cost o f  pellet ing . Trials utilizing 
low prote in rations when the barley teste d 11 percent protein or more have 
suggeste d  a re-evaluation of recommendations with respe ct to supplementing 
barley. 
Trial l - 196 5  Fall 
Sixty-four fall farrowed,  cros sbred ,  SPF barrows and gilts were assigned 
to four treatments for this trial. The pigs , all by the same sire , were 
allotted according to litter , sex and weight . P igs were grown out in dirt lot s  
equipped with a portable hog house , se lf-feeder and heated fountain . All rations 
were groun d ,  mixed and self-fed. A samp le of the barrows was slaughtered for 
carcass information at weights of 2 0 0  pounds or more . 
Ration treatments are shown below followe d by table 1 showing ration 
compos ition .  
Lot l - Barley ration with no protein added 
Lot 2 - Barley ration with low level protein added 
Lot 3 - Barley control ration 
Lot 4 - Barley control ration with adde d  lys ine 
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Table l. Composition of Rations 
No protein 
added 
Grower and Low f rotein Hiah �rotein 
finisher Grower Finisher Grower Finisher 
Lot number l 2 3 and 41 
Barley 975 932 956 823 908 
Soybean oil meal (44% ) 0 40 20 150 70 
Dicalcium phosphate 10 15 11 15 11 
Limestone 7 5 5 5 4 
Trace mineralized salt 5 5 5 5 5 
Vitamin-antibiotic premix 2.5 2.5 2.5 2.5 2.5 
Calculated analysis 
Crude protein, % 11.0 12.5 11.5 15. 8 13.0 
Calcium, % o.52 0.63 o.53 o.66 o.50 
Phosphorus, % o.50 o.58 o.50 o.57 o.50 
1 Lysine added to drinking water at the rate of 4 gm. per gallon of water. 
Results 
Table 2 summarizes the performance of the pigs by treatment. The positive 
control in this trial is the group fed the higher protein ration without lysine 
in the water. These pigs gained faster and more efficiently than pigs fed the 
low protein ration or barley without supplemental protein (lot 1). The same 
rations in lots 2 and 3 were used in a previous trial (A. S. Series 65-33) and a 
subsequent trial (trial 2). In these summer trials, the performance of the pigs 
fed the low protein ration was nearly as good as in the first trial and equally 
as good as the higher protein-fed group in the second summer trial. There 
appears to be a summer and winter effect. The protein was more nearly adequate 
in the summer. The vegetation may have had a small effect because there was 
some green vegetation, but the quantity of green material was negligible in the 
small lots for 16 pigs. A difference in the quality of the barley could have 
been a factor, but it is believed that the temperature conditions had the most 
influence on the difference in performance. 
An addition of 4 grams of lysine per gallon of water increased daily gains 
.09 lb. per day and decreased feed required per pound of gain by .29 lb. The 
improvement in feed efficiency is similar to the improvement observed with 
com-soybean meal rations. The feed efficiency of all groups was relatively 
poor. A combination of the winter weather1 uninsulated housing, perhaps the 
quality of the barley and a group of pigs with a history of poorer feed 
utilization accounted for the poor feed utilization. 
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Table 2. Performance of Pigs By Treatment 
No protein Low Hi�h ;erotein 
added protein No lysine 
Lot number l 2 3 
Number of pigs 16 16 16 
Av. initial wt. 1 lb. 69. l 68. 6 67. 3 
Av. final wt. • lb. 196. 4 206. 2 224. 8 
Av. final age, days 175. 6 175. 4 171. 9 
Av. daily gain9 lb. l. 31 l. 42 1. 69 
Av. feed per lb. gain, lb. 5. 50 5. 16 4. 42 
Trial ,!_ - Spring � 
Lysine 
4 
16 
66. 8 
223. l 
166. l 
1. 78 
4. 13 
The 1965 spring trial suggested that barley now being grown may require less 
protein supplementation than other work with barley has indicated. To investigate 
further this possibility, two lots of spring pigs were used. 
Recent studies at the Brookings station have suggested that there needs to 
be a re-evaluation of the vitamin requirement recommendations for growing­
finishing pigs. These studies have utilized basic corn rations. Since barley 
has been the grain used for pigs at the Eureka station, a trial was designed to 
determine whether vitamin recommendations are appropriate for that grain. Six 
lots of pigs were available for this part of the trial. 
Experimental animals were 148 spring farrowed, SPF, crossbred barrows and 
gilts, all by the same sire. Pigs were allotted according to age, sex, litter 
and weight. 
Thirty-four pigs from the four older litters were assigned to two lots (1 
and 2) of 17 pigs each. One hundred fourteen pigs from the remaining 12 litters 
were allotted into 6 lots (3 through 8) of 19 pigs each. 
Treatments and ration composition are shown in tables 3 and 4. The rations 
used in the protein study were the same as used in trial 1 of this report and 
the trial conducted the previous summer. The control rations were used in all 
lots for the vitamin phase of the summer trial. Pigs in lots 39 5 and 7 were 
fed the complete grower ration with vitamins during the first two weeks, whereas 
pigs in lots 49 6 and 8 were fed the grower ration without the supplemental 
vitamins. After two weeks, pigs in lots 3 and 6 were fed the ration without 
vitamins, pigs in lots 5 and 8 received a ration with supplemental vitamins. The 
level of each vitamin added was the quantity suggested as the required amount 
for growing-finishing pigs by the National Research Council (NRC). The vitamins 
in the feedstuffs were not considered in this total. Pigs in lots 4 and 7 were 
fed a ration with double the level of vitamins in lots 5 and 8. All groups 
received the same level of an antibiotic. 
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and 
Finisher! 
2 
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Protein 
Grower 
and 
Finisher 
Table 3 .  
First 
Two 
Weeks 
After 
First 
Two 
Weeks 
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Design for Ration Treatment by Lots 
Lot Number 
3 5 7 
Treatments 
Complete Control Grower 
No 
Added NRC 
Double 
NRC 
Vitamins Vitamins Vitamins 
6 
No 
Added 
8 4 
Control Grower 
Less Vitamins 
NRC 
Double 
NRC 
Vitamins Vitamins Vitamins 
1 Finisher rations were fed beginning at lot average weights of approximately 
100 pounds . 
Table 4 .  Composition o f  Experimental Rations 
Control1 Low ;erotein 
Ingredient Growel'.' FlnlsFier Grower rinlsher 
Bal'.'ley 823 908 932 956 
Soybean oil meal ( 44% ) 150 70 40 20 
Dicalcium phosphate 15 11 15 11 
Limestone 5 4 5 5 
Tl'.'ace mineI'alized salt 5 5 5 5 
Vitamin-antibiotic premix 2 . 5  2 . 5  2 . 5  2 . 5  
l This ration supplemented with vitamins accol'.'ding to tl'.'eatment design in table 
l .  Supplemental vitamins ( NRC level ) :  600 I.U. vitamin A, 90 I.U. vitamin D 1  
1 . 2  mg. I'iboflavin , 5 mg. pantothenic acid , 6 mg. niacin , 25  mg. choline , an d  
5 mcg. vitamin B12 • 
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Results 
Protein Levels . The comparison of performance of pigs fed the control and 
low-protein rations is shown in table 5 .  
Table 5 .  Performance for Pigs Fed the Control and Low-Protein Rations 
Lot number 
Number pigs 
Av. initial wt . ,  lb. 
Av. final wt. , lb. 
Av. daily gain , lb. 
Av. daily feed consumption , 
Fee d  per pound gain , lb. 
Gain per pound feed ,  lb. 
lb. 
Control Grower 
and finisher 
1 
17 
5 8 . 9 
203 . 9  
l . 6 2  
6 . 07 
3 . 75 
. 266 
Low protein 
Grower and finisher 
2 
17 
5 7 . 4  
198 . 9  
l. 64  
6 . 09 
3 . 72 
. 269  
Under the conditions of  this trial there was no difference in gain or feed 
efficiency resulting from the difference in protein level. Pigs were grown out 
in pasture lots approximately 1/3 acre each in size .  Because of the pig 
population this was essentially a dry lot for most of the trial. The results 
were similar to the earlier trial during the previous summer ,  but the protein 
content appeared to be too low during the winter. The data suggests that the 
level of protein supplementation can be relatively low with barley grain , 
especially during the summer months for growing-finishing pigs . 
Vitamin Levels .  The data show that the level of vitamins had very little 
effe ct on the daily gains or feed utilization of pigs ( table 6). Pigs fed 
vitamins gained slightly faster than pigs fed no vitamins and they were more 
efficient in feed conversion than one group ( lot 3 ) , but they were less e fficient 
than the other group ( lot 6 ) .  I f  the data were combined for each respective 
vitamin level,  the feed efficiency of all levels would be similar. 
There did not appear to be any advantage to feeding a high level of vitamins .  
Also , a two week period without vitamins did not affect the pigs . (Note that 
they did not grow as fast during the two week period , but the effect was noted 
later in the trial) 
When good barley and good ingredients are used in rations , the level of 
vitamin supplementation can be relatively low and there is no advantage to higher 
levels of vitamins . 
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Table 6 .  Summary of Performance for Treatments Differing 
in Vitamin Supplementation Level 
For Initial 2 Week Period 
- -
Treatment Control Grower Complete Control Grower less added vitamins 
Lot number 3 5 7 6 8 4 
Av. initial wt. ,  lb. 47 . 2  46 . 8  46 . l  46 . 6  46 . 5  45 . 9  
Av. wt. 1  end of period , lb. 6 7 . 9 6 8 . 3 6 5 . 4  65 . 9  65 . 3  64 . 5  
Av. daily gain, lb. 1 . 48 l. 54 l. 38  l. 41 l. 35 l. 32 
Feed per pig per day, lb. 3 . 95 3 . 68  3 . 76 3 . 67 3 . 6 7  3 . 63 
Feed per pound of gain , lb .  2 . 67 2 . 40 2 .  72 2 . 59 2 . 12 2 . 74 
For Remainder of Test Period 
- -
No Double No Double 
Treatment added NRC NRC added NRC NRC 
vitamins vitamins vitamins vitamins vitamins vitamins 
Lot number 3 5 7 6 8 4 
Av. final wt. 1 lb. 196 . 6  205 . 6  206 . 7  198 . 8 202 . 0  200 . 6  
Av. daily gain 1 lb. l . 73 l. 87 1. 88 l. 79 l. 87 l. 81 
Feed per pig per day 1  lb. 6 . 27 6 . 59 6 . 70 6 . 18 6 . 61 6 . 41 
Feed per pound of gain 1 lb. 3 . 62 3 . 53 3 . 56 3 . 45 3 . 53  3 . 53 
For The Entire Test Period 
- -
Lot number 3 5 7 6 8 4 
Av. daily gain 1 lb. l . 6 9  l . 81 l . 80 l. 73 l. 79 l. 74 
Feed per pig per day , lb. 5 . 90 6 . 12 6 . 24 5 . 78 6 . 14 5 . 97 
Feed per pound of gain , lb .  3 . 48 3 . 38 3 . 46 3 . 34 3 . 44 3 . 44 
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